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[Title of Invention] 

Muffler 

[Abstract] 
[Purpose] 

To reduce the space to install a side branch resonance or interference muffler by 
increasing the compactness thereof 

[Constitution] 

A side branch resonance or interference pipe 4 that is connected to a gas flow pipe 
passage 3 is provided on the outer circumference of gas flow pipe passage 3 so as to be 
wound around the outer circumference by a spiral means. By this means, side branch 
resonance or interference pipe 4 increases the compactness at the outer circumference in 
the spiral form and extends in the longitudinal direction. 


[Claim] 
[Claim 1] 
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A muffler, characterized in that a side branch resonance or interference pipe 
connected to a gas flow pipe passage is wound around the outer circumference of the gas 
flow pipe passage in the form of a spiral. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] 

This invention pertains to side branch resonance or interference muffler for 
eliminating noises generated in gas flow pipe passages. 

[0002] 
[Prior Art] 

The following mufflers are conventionally known for eliminating noises generated 
in air flow pipe passages: resonance mufflers provided with resonance eliminating 
chambers that are connected to the gas flow pipe passages via connecting holes; side 
branch resonance mufflers provided with side branch resonance pipes that are connected 
to the air flow pipe passages; i nterference mufflers provided wi th interference pipes whose 
two ends are connected to the gas flow pipe passages. 


[0003] 

[Problem of Prior Art to Be Addressed] 

As for the resonance mufflers, as the volume of resonance muffler chambers is 
large, a large installing space is required around the airflow pipe passage. This space 
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cannot sometimes be easily saved. For example, because mufflers provided to gas intake 
pipe passages for the internal combustion engines of automobiles are installed in engine 
rooms where a large number of parts and pipes are heavily concentrated, the installing 
space cannot be easily conserved. As for the side branch resonance or interference 
mufflers, fine side branch resonance or interference pipes can be used. However, if the 
pipes are extended on a straight line, the length significantly increases. In particular, when 
the sound eliminating frequency is low, the pipe length increases to 100 cm or longer. For 
this reason, the installing space cannot be sufficiently ensured. The purpose of the 
invention is to eliminate the aforementioned disadvantages and to offer a muffler that is 
compact and that can reduce the installing space. 

[0004] 

[Measures to Solve the Problem] 

In order to achieve the purpose, the muffler of the invention is characterized in that 
the side branch resonance or interference pipe connected to the gas flow pipe passage is 
wound around the outer circumference of the gas flow pipe passage in the form of a spiral. 


In this case, "the gas flow pipe passage" is not limited to any specific types as long 


as it passes gases. For example, a gas ptake pipg passage or a gas exhaust pipe passage of 
the internal combustion engine can be exemplified. "The side branch resonance or 
interference pipe" can be in contact with the gas flow pipe passage or separated from it. 
These spiral elements can be also in contact or separated from each other. The shape of 


[0005] 
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the cross-section of the side branch resonance or interference pipe is usually in a circular 
or square shape. Other shapes can be used as well. 

[0006] 
[Effect] 

According to the muffler as constituted above, the side branch resonance or 
interference pipe increases the compactness in a spiral form on the outer circumference of 
the gas flow passage and will not expand in the longitudinal direction. Consequently, the 
installing space for the muffler is reduced. The muffler can be easily installed even in a 
small place such as an engine room of an automobile. 

[0007] 

[Embodiment] 

A first embodiment of a resonance muffler by the invention, which is to be 
provided in a gas intake pipe passage of an internal combustion engine is described with 
reference to Fig.l to Fig. 3. A side branch resonance pipe 4 whose single end (the left end 
in Fig.l) is connected to an air hose 3 and whose other end (the right end in Fig.l) is 
closed is provided on the outer circumference of air hose 3 as a gas intake pipe passage 
that connects between an air cleaner 1 of the internal combustion engine and a fuel ejector 
2, so as to be wound around in the form of a spiral. Side branch resonance pipe 4 and air 
hose 3 are in contact with each other. Spiral elements 4a of side branch resonance pipe 4 
are separated from each other. The cross-section of side branch resonance pipe 4 is in a 
circular shape. The inner diameter thereof is about 30 mm. When the length of side branch 

4 


resonance pipe 4 is defined as LI, the resonance frequency, more specifically a sound 
eliminating frequency fO of pipe 4 is indicated by a formula 1: 

[0008] 

[Formula 1] 

F0 = (2n- 1)C/4L1 

In this case, C = 331.5 + 0.61t: acoustic velocity (m/second) 

t: temperature (°C) 

n=l,2,... 

[0009] 

Accordingly, if the frequency of a gas intake sound generated in air hose 3 is at a 
low frequency at 60 Hz, in order to match sound eliminating frequency fO with the 60 Hz, 
length LI of side branch resonance pipe 4 needs to be excessively longer at 143 cm at 
20°C. However, when the muffler of the invention is used, side branch resonance pipe 4 is 
collected at a small size on the outer circumference of air hose 3 in the form of a spiral. 
Due to the increased compactness, the resonance pipe will not expand in the longitudinal 
direction. By this means, the installing space for the muffler is reduced. The muffler is 
easily installed even in the engine room of the car. 

[0010] 

A second embodiment is illustrated in Fig.4. The second embodiment differs from 
the first embodiment only with respect to the fact that an interference pipe 5 whose two 
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ends are connected to air hose 3 is wound around the outer circumference of air hose 3 in 
a spiral form. If the effective length between the two ends of interference pipe (the length 
when the spiral is stretched) is defined as LI and if the linear distance between the 
openings of the two ends of interference pipe 5, more specifically, the length of air hose 3 
corresponding to interference pipe 5 is defined as L2, an interference occurs at a frequency 
wherein a length LI - L2 becomes a semi-wave length. Because of this, the frequency of 
this interference, more specifically, sound eliminating frequency fO is indicated by a 
formula 2: 


[0011] 

[Formula 2] 

fO = C/ [2 (LI - L2)] 

[0012] 

Accordingly, if the frequency of a gas intake sound generated in air hose 3 is 100 
Hz, in order to match sound eliminating frequency fO with the 100 Hz, length LI - L2 has 
to be 172 cm. Thus, if corresponding length L2 of air hose 3 is defined as 40 cm, effective 
length LI of interference pipe 5 needs to be extremely long at 212 cm. However, 
according to the muffler of the invention, because interference pipe 5 increases the 
compactness on the outer circumference of air hose 3 in a spiral form and will not expand 
in the longitudinal direction, an effect as in the first embodiment is demonstrated. 


[0013] 


The invention is not limited to the use as in the embodiments. It is also modified as 
needed as long as it maintains the main content. The following modifications are used: 
(1) Side branch resonance pipe 4 or interference pipe 5 isjformed int egral with air hose 3 
applying synthetic resin; 


(2)| jw^ side branch resonance pipes 4 or Interference pipes are provided on the outer 


circumference of air hose 3ji n a double spiral form^ 

(3) Side branch resonance pipe 4 is formed using a double pipe that comprises an inner 
pipe and an outer pipe. When the inner and outer pipes are used so that they are connected 
as a going passage and a returning passage, respectively, the compactness of side branch 
resonance pipe 4 further increases on the outer circumference of air hose 3. If the inner 
and outer pipes are used in parallel and when the lengths of the pipes are made to be 
different, two types of sound eliminating frequencies can be given. 


[0014] 

[Advantageous Result of the Invention] 

Since the muffler of the invention is constituted as disclosed above, the 
compactness thereof increases. The installing space is then reduced. 


[Brief Description of the Invention] 
[Figl] 

Fig. 1 is a cross-sectional view illustrating a side branch resonance muffler as in an 
embodiment. 
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[Fig.2] 

Fig.2 is a front view of Fig. 1. 

[Fig.3] 

Fig. 3 is a front view illustrating an attached side branch resonance muffler as in the 
first embodiment. 

[Fig.4] 

Fig.4 is a cross-sectional view illustrating an interference muffler as in a second 
embodiment. 

[Description of the Reference Numbers] 
3 ... Air hose as a gas flow pipe passage 
4. . . Side branch resonance pipe 
5 . . . Interference pipe 
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